"A. DEVISE OPERATIONAL DEFINITIONS OF KINEMATIC TERMS:
We agree with the The Mechanical Universe 20 standpoint that it is almost impossible to understand terms such as 'velocity' and 'acceleration' without some knowledge of the basic ideas of differential calculus. Thus, in our view, the appellation 'non-calculus physics text' is a contradiction in terms. Authors of effective 'non-calculus' physics texts must negate their own 'non-calculus' claims: most of them give an expression for instantaneous velocity in one dimension: but omit the right-hand side of this equation (the identification of the derivative 'dx/dt'), possibly because they fear it might frighten students and/or jeopardize their book's position as a 'non-calculus' text.
Satisfactory completion of this section will help to insure that you have entered into the Newtonian-Leibnitz world of differential calculus, 21 at least to the extent of understanding the The first kinematic term that the students are asked to operationally define is:
Recall your work in SDI Lab #0.1. How did you measure your position in that lab? Recall that your operational definition of 'position' was to have consisted of a sketch of a your position vector between an origin 'O' and a point 'P' in an xyz-coordinate reference frame, along with a statement of the operations for marking the coordinate scales and then measuring your position coordinates.]"
Just below the above instruction is a rectangular grid to accommodate student sketches. The "HINT" above, and in the quoted material below, indicate the extensive guidance supplied by the SDI lab manual, in addition to that furnished by: (a) fellow students during collaborative discussion (just as in Peer Instruction 22 ) , and (b) the Socratic instructor in response to students' questions or lab manual entries. Thus SDI labs, as most other constructivist-type "Interactive Engagement" methods are not "minimally guided," an appellation applied by Kirschner, Sweller, & Clark (KSC) 23 to "constructivist, discovery, problem-based, experiential, and inquiry-based teaching."
KSC then proclaimed them all to be failures! For counters to KSC see e.g., Hake 17, 24 and Part II "Evidence for Constructivism" in Tobias & Duffy. 25 Among other terms that the students are asked to operationally define are: 
Measure and Then Derive the Displacement of a Plate in the Tablecloth Slipout Trick: Dimensions And Limiting Conditions
In SDI Lab #3 Circular Motion And Frictional Forces, students take turns performing the old "Tablecloth Slipout Trick": A plumb bob hanging from the ceiling and centered on the plate allows measurement of displacement δ of a plate from start to finish of the trick. This trick is normally done as a qualitative lecture demonstration of Newton's First Law (wrong! -it demonstrates the Second Law -see below) to the delight (if not the enlightenment) of students. The Lab Manual instructions are as follows:
"During the downward pull on the tablecloth, the force applied to the tablecloth increases rapidly in time. There are four phases to the motion of the plate as shown in Fig. 3 . During the four phases of the motion, draw in Fig. 3 above: (a) the velocity v and acceleration a vectors for the motion of the plate, and then (b) all the contact and action-at-a-distance vector forces F on plate by X acting on the plate." Fig. 4 shows a student's correct response to the above instructions, utilizing the SDI Lab color code: RED: force F; GREEN: velocity v; ORANGE: acceleration a; YELLOW; bodies to which Newton's First and Second Laws are applied. In Eq. (2), g is the acceleration due to gravity; τ is the time required to pull the cloth out from under the plate (i.e., the time duration of the "phase-c motion" (see above); and μ kc and μ kt are the coefficients of kinetic friction for, respectively, the plate on the cloth and the plate on the table. The lab manual provides the following HINT:
"Use Newton's second law, F net on body = m body a body , to obtain accelerations in terms of μ and g for the phases b and c of the motion diagrammed above. Assume that the distance moved during phase b is negligible.) Then use the constant-acceleration kinematic equations to calculate displacements while the plate is on the cloth and while the plate is on the table."
The lab manual then asks: "Is Eq. (1) physically reasonable? {Y, N, U, NOT} [HINT: Consider dimensions and the predicted magnitude of δ for both realistic and extreme limiting conditions."
Has the SDI-Lab Attempt to Help Students Think Like Scientists Been Relatively Successful?
In "Achieving Wider Scientific Literacy," 779-785 (1988) . Some of these videotapes were shown to students in the "lecture" portion of the course that included SDI labs, but some students, thinking that the videotape material would not be covered on the tests, headed for the doors when the lights dimmed! To counter this tendency I started to use a few test questions based on historical or literary details discussed in the videotapes. Some students were outraged: "What is this, a poetry class?"
21. The Teacher's Guide to SDI Lab 0.2 Introduction to Kinematics, states: "Although about 70% of students entering the non-calculus-based Indiana University (IU) introductory physics course have completed a university calculus course, almost none seems to have the foggiest notion of the graphical meaning of a derivative or integral, as addressed in this section. Similar calculus illiteracy is commonly found among students in calculus-based introductory physics courses at IU. In my judgment, these calculus interpretations are essential to the crucial operational definitions of instantaneous position, velocity, and acceleration: the term 'substantive non-calculus-based mechanics course' is an oxymoron."
